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( 

1 

[#f*Bt#tf>«Elffl] 

■t. 

sEismJi v c c ^m/±«s^^ ^ 4x fcmijftiii r-sesbi- 5 

fci-«rJ£a>*mW-bi L.ft:iSr»fit5t«WiE 
5X-W f. y 3/^^S*«|»«E l*t**«k*s^ 

SfMEIBlMtJEVCCSr. iBsffw&BK i5*f»S©ti 

•* 5 e l m^mm* 

T. 

mmwEv cc<Dm&mizmm£htcmffi.mxmm-tz> 

EL 

t, 

(EKiaEEvccwmBEaicastt^ixfcflisfcjR-eiEft-f-s 

t-Jij»LT, H3g<D|SgfPM«lSrtT9 ^ -t ^*^®-^•r^> ; fr 
lt^$fltEL^^g <) 

5X-Y-7 h y •yi'XSWffiS»SSEL*^eir3o^ 
T, 

fEDbHEE V C C«5«JE||llz«B|Jt$ftfc«jt|K-cK»-f-S 
£ 1 ti:, 

MIEIEtdmE VCC4ISt5iiffS?:i^, 

fltiteps^i- «t *smi®S(wiE»j®jE v c c srsss 

L, W*<offi«lwJ:5ia«)iffiK:rotfbo#S:4iiELyt» 



2 ) ftM¥-l 0- 1 1 2 3 9 1 

2 

Kftm*<r>K%!ftte.<r>mk*WE-$-Z> z. t Z&Wth Lit 

AtrRM jE iz J; 9 JWaw&S^ < 9 > * 4 f<£> 
ttw^kSraiS-rsCtSr^ir Lfc!t#iS 7 Xi48 <£> 
{BIix^(3fE«W*^l»E L^*^g 0 

r. i 4r#mi t-5i**ri 7 , 8X119 wHtiTWrffiSW? 

tsx-y-? h y 5/**s!*r«i*»?E LH^&wzmm 

[l«*«l 2] '>*< £ t*«Mft*»c,*5«*«S:* 

«JEVCCW«IEjSlr«asnfc«S(EjRTJSHBii-5^r« 
»^EL**^a<OSEfl)^rffit-*5^-C, 

40 tsx-vv h y vfxmtimmmE Lmmmm&mw) 

nmE hm^mm^mm^mizm^x . 

*iT'ft!ij« lt . iirpii(7?pgpsij»srtT ? c t ztsmt-fz 
*wmm e Lm^mm<Dmmjjm„ 

t5X-YvHJ^ 7.Stffi»K E L **ilB Sr!KS!i 

®;e v c c co m.& m\z&wi z ix ?t mmm. x-mm-t^m 
m%E Lm^m&omW).h- : mz)o\,-x . 

50 8ftffi«^«ro^«SEl±l* SrB*«oi*Wtr4tJeLfc*jltlt 



( 

3 

SEEVCCcomEEWJc«tt$n^mSta8T-WBi-5#«6 
USE L**3»<0«»*ttfc:m*T, 

BtjisiB»mffi v c c trfntsm^strat, 

WBii#Ri:J: 9 **«««i^ffi»«EE V C C SrllS 
£5«EBi LTK»ia»^*5J+5«**jfeS:»*.feC. 

t t -t % ^mnm e l x^xiocim 

«t l^H*j® i 3 xii i 6 <7>ftrn*>»s:iE«^*«»ll!l 
e L***SB*>«tt*ife, 

[it ^ii 1 8 ] wreaitifc^^asatwttco^fcsriijE 

tecnmt&mm vxmmi^m^n^mtim^^^ti 
zt&$?mt-tz>m#mi 6, nxai s^ftrn^ 

[0001] 

[^pj^jR-r^ew^iF] c cosmic wtiu^ 

vus^y-fe^* (HT, ELb^) JR^-T-SrfflV^fc 
[0 0 0 2] 

[0 0 0 3] t«»JH^)EL^t^ffll^:W»S 
IKE L#-7-^#tt^J: 0|W**n-C^S„ 

[0 0 0 4] ?,£3fc<0 • coSofiill ELii^HT 
(1. «i«f WMBg 59-194393 -g\ 4#B9Bg 6 3 - 
2 6 4 6 9 2f, »BBBg 63-295695 -^<7)#£;# 
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4 

[0 0 0 5] ~<D£ 3**«»*EL*iF-tt, fiSKi&m 

[00O6]il9 tt*«»«E L*^0«*«r«i-«S 
10 [0 0 0 7] Hlw*5^t\ tailHELl^fi, * 

[0 0 0 8] &§*&2te, %A<038ia^$:ia5«>Sa^fite 
■C*>9, MMITO (indium tinoxide) x ^§2 

[0009] ^m»m3\±. t h^mt^m-h 

[0 0 10] 18*41^ MxitfMg, In, Ag, L 

u a 1 tek*<D&M<D&mRTfztib<D&£&mm^i£ 
[0011] H2oit z<d£? tt&mnmE l m*<r> 

[0 0 12] EHcfc^T, ±iB*«*llltEL*^SSB 

kmm4(D&gAzmm&Bf&£^ m&2* 

[0013] X~YvFiJ.y^^S^ 
RBoHEI&ifrjfci LT, l»S2&t5H«i4(cElb«£R] 

x. mm&T&&&ft?jjm&. W6-301355 

rtiELi^^M^WJ (6 91, * 
^xy^7.t-7A?i, 1 9 9 2^fiJ) *4T*cBII*Slx 

[0014] H21I1 z<DX 5*#«»«tEL**3S 

[0 0 1 5] Blifcv^t, 5*3t«t It 

fS^«»lELiT-EL (Xi, YD 
50 S*ftcD*fitl;«^e>*S^ ^^^wf-^tffiY 



( 4 ) 

5 

-#«ffiYl~Ym (*'lO*fiti) Or^-tWA 
Yl-YmS*r«1B«I»aSr#+SfTa««Ilf»5Sr^L 

H#Xl-Xnfe(C/™^ D t7OM0SFET 6 (l) — 
6 (n) Sr#+5W»R«J1MB 7 fc»«$*i-C^S 0 ft 

i") KSMWsns, 

iooi6] ^-e, &mmwmm, m^m^s 

9<m)AXf/ — r ON4fcflSt::*>£ e ) oo 

MOSFETlOfD-lOW^ti!?, /^^-n 
7V'^^9 (l)-9 Uioa U-^^»^35SKft«H5R^ 

y^aWMOSFET 1 0(l)—l 0 (m) ^ y 

5o Sfc, :OMOSFET10(l)-10(n)^)KK 20 

9 (l)-9 (m)CD-<— ^S^r/MOS FET 1 0 
(1)- 1 0 (m)coy- K4B^i«ffiej#l5lK8 (l)-8 (m) 

[ 0 0 1 7 J mWRSfeU 7 <7)MO S F E T 6 (1) - 6 
(n)tt, »/Si"S3feS«ttiXl-Xn^y-^jS^tcS!j|« 

[00 18] l^ot, t 5 — ^««Y1— Ynliafitt 

[ooi9] :w«t9ix-YvMi 

[0020] *i\ (WWffl-ett, *^»ft<o*ffi«(c» 
-r^iH* (Xi, YD fc*tnt«W<H§»£4TXt^J2i 

*StSXil:^t^MO S F E T 6 h £ , 

y—fmfeYUZttffc-tZ/^tf— y F7>y^^ 9 (1) 40 
^-^WMOSF ET 1 0(l)<Dy— bt\Z^ 

X i it T - * £ ft , -r - * Y 1 H / M T 7, Mfc V B 

[0 0 2 1 ] ^<Di:#, J^'<-f T*coggtb®JEVB/^ 

^u#t>ttw±^+»*SJETfcnff, mm (Xi, 

«Yk (k*i) \*T—x£i%xi*^Z>(nx, Yk9te±.<nG 



¥fffl¥- 1 0- 1 1 2 3 9 1 
6 

[00 2 2] £X±.(D& o \Z LT3feSm^Xi_blC^3t, 

[0 0 2 3] £fc, «K»W<ofc*»ft<ra^tt:, 
LT^S*S*«Xi±<0#lII* (Xi, Yl-Ym) Oft 

tt«B<oWfBSr*JWt-s - £ \z X *) , 0*(B¥i£S;frfc«« 

[0 0 2 4] 

9 fttt#<0«»*«E L**«BttfiU:tf> J: 5 

Sfctolctt, x — ^mffiYl-YmSO 5 , ^fcfi^aste 
Xl--Xn^««*«:ii-^LH**Sri»a4*5^WS*> 
3 0 «*ft^**D"*-Si:, ft SfcfcMBS 

[0 0 2 5] *^-t-aS»«0|ft!9SLP#B8 (71/ 

5WFBB^*3lEm«i*^RJt«ILTJg< ft9 W*»)«E L 

[0 0 2 6] LtJSot, WttSMKELX^SEC^ft^ 

jw*sr«*>ft^biS5A?»Sjk;iSris5 mm&xmm 
ffi^T (iEi»»fiLt«»<oa) *«*#<ft9 % e<*«et 

[0 0 2 7] *fc, «9K><0Xflnft«{b^J:9eMfi 
< ft 5 <t **3S«rt ^Bf*<offi|Hc J: SldHJg 
et<D5t^*s«a"e#ft<ftSo -Tft^b-b. K^StS^J: 
54hB**T^«EE*T^Hft5 - t(zft5 0 K!»<^ T 

*<7>ttlH-J:?)#«S(H»E L*^-liEpj!MI*n5WE^« 
ft 9, ^<0*£*, «3t»«<Z)tf^o|fc*SjBi-t--5tt^5 

[0 0 2 8 ] **3S«rt<^B*o»tt»B*c*HS 

**K«^Kj|«k«it(3 «t 9 ttNMFM E L 5R^a>J8*# 
m&ti. < ft 9 , "C # 5 Mr Hft ^0<-TS^^{rii* 



( 5 ) 

7 

<Dic^l£KXi*. /</U^*t<7)Pl/<^ 77l)£V B |j:£i 

+ J;3K«***!MS«£U T*«JE 
[0 0 2 9] ccoj: 5 4JW««l»i*JxH, WJfflJ-TSKiH io 

[0 0 3 0] #fH!¥2- 1 4 8 6 6 7#^aUC 

tt, #«»«EL**»Brt^«-*«*)BlEL*^ (■ 

[0 0 3 2] 

w-tsx-y-^ hy ^^^i<t*»iel**mi:* 

[0 0 3 3] »**2lwlE*^*«»)BlEL*^3S« 

v c co«£Eii«-«tt*nfc«:aiEjR-eKfti-5 1 1 t 

So 50 



tgrfflW- 1 0 - 1 1 2 3 9 1 
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[0 0 3 4] »**3^ia*W*»»BtEL**»« 
11, t t#«*^b<c5«3t«S:*-rsx-Y^ 

h y y^^s#«anitEL*^isii^*5v^T, s^ksee 

IC, SM6SJBEVCC4:, mm<DiiLW:lz J: S*^»K«>a 

[0035] ib*3S 4 iwietfeo^matK e l^isb 

14, i fc*«*^e>ftS*3t«Sr*+«X-Y"r 

h y y^^SW«#«EL*^i6Bic:*3V^. IE»®JE 
v c co«£Easiw«jttS ixfc«at«TKfti-s <t t h 
\z , BftH o £K jffi tti 2j £ si* tf> mn lzftt& L ?t />vu- ^ 

[ 0 0 3 6 ] »*«5(rSE*oW«*HlEL**»fi 
tt, £ b#«*^b*5«*JiSr*i-<5X--Y-^ 

h y y^^a***«tEL*«»EB*-i3v^-c, lEKjmaE 
[oo3 7j m*m6izmi&<D#mmmELm^mm 

h y y**S*«»BlE L*^3SBf=*5V^T, fEtfcBEE 

v c c^mjEw^jftsn^mataR^Kib+s 1 1 t> 

figfc «£ 3 KIMfitrtOli feo # IE L 5 SEE fit 
[00 3 8] If #Jg 7 IClBfttDWtaaUBlE L**8I 

[0 0 3 9] l»*iB8^ie*6^W*»BtEL**3SB 

[0 0 4 0] 9 ^|E*W#«SM!lE L*^3SB 

[0 0 4 1] 0{Zie«rcO-#tS»ftlELS^agB 

tio K ft S: mm t X SEKIhJK l ^ *3 it 5iM*$:jrptt 
[ 0 0 4 2 ] 1 1 ^ie«ffiO*r«»«!E L^^^g 



( 6 ) 

9 

EEVCC^«BEjK^«jK*nfc«a«-Cffi»-r5#«* 

[0 04 3] f»*il 1 2 KE*c<0*«»«lE L*^B 
3X-Y^ h U s/**§!!*ttt»l«E L*^K«£IIMft* 10 

he v c c o«£Efl»r«M s nfc«**-e*»-t-s #»» 

IKE L*^3$KO|gft^j2tefcioV^T, SB»«EEVCC 

& , mmto&m^ & ^mn^(o\^ <bo^ tmu ^mts: 

[0 04 4] f»*Jf 1 3 lClE«WW«»flSE L*^SS« 

^X-Y-^hy v ^^S*«*Bt EL 
JEEV C C<7)«BEW^»JI*$nfc«**^IB»i-S#«» 
KEL*^3S«<^IBi(i*&^*5i^T, «^Sto3tSSftEti 
^*H»0»»^^Lfe/^^*B-CWJ»LT. 20 
nmMtPtrfT 9 w t Sr4*« t « Q 

[0 0 4 5] iS*lI 1 4 l:E«C0ti»J«E LSf^3£g 

ee v c c (DM&miz&m $ tiitmntrnvmn-r 5 ^mm 
«iEL*^ig«^B»*ft^*5v^-c, satiR^^ttatttj 
ASriB*^i»iijr#j6Lfc««*-cej»Lr, nmt^pg 

[oo46] it *rg 1 5 \ztdMt(ommmm e l s^ssb 

j> ?J 5/^^S*«?M!lEL**»«Srffitb« 
EVCC^«ffi«jc««$ix3t«SIEiB-effift-t-5*«» 
BlEL*^3S«^)K»*«fejwS3v^r, »invcc^ 

SMb«Evcc«:WfiL. ®lfe<Dfii:«l-J:6iEJ»sei<o 

[0 0 4 7] t«#rg i 6 KK»o#«»ffl|E L*^3SB 

"=e^^^a^?>o«*Sr3£tcfli:aEj|go^:S 40 

[0 0 4 8] 7KK*toW«»«E L***3S« 

fit sr s»J»-r s ttftttni* * * ^mat*t*j» 

[0 0 4 9] 1 8 C!£«(D*flt»jBlE LS^JSl 



M¥ 1 0- 1 1 2 3 9 1 
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[0 0 5 01 §*#«i 9^IS*o*«*B!EL**8« 
[0 0 5 1 ] 

[oo52] mm<owm i. mi ^z<D^m<omm(om 

[0 0 5 3] BKfcl^T, WIEL^EL (X 
i, YD fi, *trlEH2 Otw*i-|**MtEI«^afto* 

[0 0 5 4] #**«ftYl^YiB (^lC9*ffi«fig) 
tt, *«*l«EL*^<0»«i:#*aE*«Yl-YmS^ 

h Uv*** 1 1 (1) — 1 1 (m) ty-^!] t7WMO 
SFET1 2(1)-1 2fa)fr*-r*££mBft««M 
1 3^*«-f So 

[0 0 5 5] AD = W<-^ (ADC) 14 11 $ 

5 0 a fcTy h 1 5 (1)-1 5 (n)lt a If 

V h^J^ftV 1 6£1#J5£L, ADC14(D[±i^f- 

£2ti» 1 *9?<nyH Sr(SM*t-«c 
[0 0 5 6] PWM (pulse width modulation) 
1 7(1)^1 7 (n)fi. a tf y ^/7fUy7^1 5 (l) 

[0 0 5 7]l£Sl8(l)-18(n)fl PWM^« 
1 7 CD- I 7(n)^ta*^Vu^-CSJ»$H % 
Sr£ti*i"5e PWMSHftSl 7C0«j*{Cov^T«E13-C 

[0 0 5 8] £-r-*®3IXl~Xn 2 <0^f4«fll) 
fi, #«»l»EL*^ISffi<tjiE»imJEVCC(^mffi» 

1 9^«tt*nfc±lS«8(EiRl 8 (l)-(n)«Z«tti-5 0 

[0 0 5 9] HI 2 tt±IB#«3»mtE L«*»«C0*1E« 
81 Y 1 5:31 tR L X ik&nM Y l±0*«»fR ELiiFEL 

(Xl-Xn) £Xlzmm& I /^fflXTl^l^^lE^i 

SLfr±5«EE»TSr^LfcH-Cfc5o 
[0 0 6 0] H2i:StJ: 5^, x-^miSXl-Xntc 
»t5ISli, «ilE L^-T- 1 iii^^^mSE (*S6 
fit I ) X\ J r—9n&<n&&1B.tfLRx ( = ARx* 1) 
J:6«fiEI*TVRxf±, IU2(Z^:r(tfc!9 VRx = ARx 
* I * I kt£*)* ^0)ft*liliVRxmax = ARx*m* 
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1 t-*>£ 0 

[0 0 6 1 ] -Jj, *a«*Ylt8tix5«aEtt, 
Sffi±-e«l^*0» £ *i5 <£>T\ B3RBB<£>E«HS:l7t A R y 

[0 0 6 2] U:^ot, £*««Y1±^#«*RE 
Li^EL (Xl-Xn, YD StRNf^KU 
*aiE«BYl^iei»fitt«Cj:0«4i-5ttffiVRyf±, ■ 

*ra<*>Ki*«Si a r y t ftmmm srsux s «ata>iii<o« 

ftfcttt), -t<Oft^:ffiJiig2tC^:-f ^*5«? VRymax = A 10 
(VRxmax+VRymax) = ( A R x * m 
(ARy* ( 
= { a * ARx 

-jR«C7^^ Mtoli9/l 6, 3/4, 1/1*7) 

t20 0«MItW^, (1) l:i:fcV^3£ 

SWBOEftttffiARyttttft (n-1) /2<r>1j&7 
- * m^ia^JSK A R xCD{£ifr a J; 9 * * ft HI £ * 
5 0 20 
[0 0 6 5] Z(D£olZ s X-Yvhy->^^StiE 

K x - * m« <h £««ffi SrEK-t" -5 Q 
[0 0 6 6]^^ »illEL*^f(3^ 
X, El*«gi^J:SmEE*TS:te<»x.Sfc«)l-tt, ffi 
«tt«««S:^^««fflEJ»^fi«tt«««S:*aE« 
«fflE*fcEKi"5iK**s* r> > ±#iO j: 5 \z^mM<o 

E«^, G«£Lffl*tt-e«>^&JK<«iSr£5iE«flifflEjn 30 
fwEK It, EI»«ttlcj:-5«BE|»TS:flS<»*SCt 

[0 0 6 7] H3±EPWMSC*»1 7<7?«rit4r*i-Hl 

[0 0 6 8] BH-*3V^C, 101-103^7^5/^7 
d^A 10 4tt7yf, 10 5^!)/^ 106, 
10 7liANDy-h, 10 8(WWWtJb5, 

[0 0 6 9] ±JE7 5^^705/^101, 10 2RU 

^ v^*:*m-#-«igK"c*>»?, s-fca^^io 40 

5iia if-/ f>y7 h Uy^-^ 1 5( i ) <Dffi 9 
[0 0 7 0] £TF* ±J6oJ:5^«J**nfc#«»«lE 

[0071] in 4 mmm 1 <*>*iti»sMs#j#ffl 1 3 

[0 0 7 2] ^HJfeCD^SI-eii, ^-co^^m^Yi- 



EfIW^P 1 0 - 1 1 2 3 9 1 
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Ry* (n~l) *n/2*I£ft£ 0 
[0 0 6 3] J£JLJbC0«t 3fe«mffi^Ji**«»«lE 

Lm*<Dmm&&mizmxZ)fi\ f-^t^cii 1 mm 

£o#flMM(E L**o*«L^*ftft^ D Eftttftiz 

J:61EP$T (VRxmax+VRymax) 13, ^^g|(D7 

hit (8f(??i®3Hft : «<7>i»*S) £a ( = m/ 
n) ti-Si:. &ffit&mz£Z>nj£fcT (VRxmax+V 
Rymax) t± s * ( 1 ) ^$il6 0 
[0 0 6 4] 

* I ) + 

n - 1 ) * n / 2 * I J 
+ (n-1) /2*ARy) * n * I 

(1) 

^ 4: ft S«*-C*)5o. ^ hu^ 

* l l (l)^A**4x, ^ffi*Kl^ttl#BOTK¥l*l 

l u^/^^ae^-t-So i*ft^^v *>7 h uv>^^ 1 1 

(i)ottl*«*li, l*B<7>7k¥lfflJW«*KBB<D*HU 
^/ufc ft <9 , *3lcil»iBJR«»Sr 1 7K5p^B#Wfc^v-7 
h U &<7»:7 h U^** 1 1 (2){ZA£)-f% Q >7 h 
1 (2)-(n)«c*3V^TfcHI«JCL-C. *3Ei»jS 

*r«^£ 1 7mmm^mtLim:A^y h-r^^r% 1 # 

(l)otli*dSHU^Wwft«» 0 

[0 0 7 3] ^->7 h l/y^^ 1 1 (1)~ 1 1 (n)WHi^ 
(1 MOSFET12(l)-12 (m)4>y— hW^F-^SM* 

**»k«jim» ma?} ^mffi y i - Ym#>iracaM«a 

[0 0 7 4] flMBBIilc^-J:?^ WH*{f-J§-fi 

ADC14l:A*Stiv ADC14CJ:*)at'!xhOT 

^/i^— ^t^&^ft, -t^ttj*^ i?*/^—* 

£ N a try f->:7 h U v** 1 5 (n)CA^t^o 
[0 0 7 5 ] EI5W:i:IEa tfy hUv?** 1 5 

(l)Mn)<0»tfsSr^-f S ht*5„ 
[0 0 7 6] Hld^i-J; at"7hy7hUy^^ 
15(n)lt ADC 1 ACDttiJlr — f&mit? a y ^ C 
L K (DOT) <D 1 ^B#P^5>3iM S-fr , ftff^ay^CL 
K(D0T)CO1^I»B#Fb^cdADC 1 4«0Ui*T r — -^SratJ 

^ 1 5 (n-1) t PWM^Ml 7 (n)^A*+4o 
[0 0 7 7 ] f^CDa try V"y~7 h ^ 1 5 (n-1) 

fi, a tTy h->^ h U y^ ^ 1 5 (n) <D\&f)T — 9 
po^CLK (DOT) co 1 r^^B^r B ^ s $ 

Kj^:^ n y * C L K (DOT) 00 2 H^P^^KD A D C 
1 4 0ft#-r-:?£Lti# U ^r^tb^— ^ttftoa If 
y hy7hl/y^^l5 (n-2) t PWMlMl 6 (n-1) 
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[0 0 7 8] ZCD&jfcLX, at'7h'/7M/y7^ 
15(n)-(l)ll ADC 1 A<0\&f)*f—$*m f E?K V 

CO a My V >^ h 1 5 (Dfi* fift^ o v $ C 

LK(WT)(DnfflM&ffflffiCDADC 1 4(D[tlAf-^ £ 

[0 0 7 9 ] IU6H±fePWM^mi§l 7 (l)-(n)(Oib 

[0 0 8 0] g!3^Uf|ll6tw^V^T, PWM»17 

a tfy h 'yy V 1 5 ( i )cQtb^j-7 2 — # s 

ff^n^KLK (DOT) <D (n + l) H»Bff B 1fflOAD 
C 1 4 coffin-* i $rrtg|5T^^-r^ 0 PWMtK 
(Oil, PWMffi*ffl^ a 5/^CLK(PWM)<Dl^MBi:» 

[0 0 8 1 ] 9MEB1 Clot, till 8 (l)-(n) 
tt, -*0» J FSr«»«flEVCC^)«E«l 9 1;:, 

CS$!U PWM»1 7 (l)-(n)OHa*«*Jw«l: <9 

[0 0 8 2] KT^<Oftf^S:J:9»jNB^RW+S*^ tt 
flolWWtwfc*!:, *1% tXH 8(i)-(n)©5*, 

[0083] int «sfc«i 8 (i)^^^^n^m 
(xi, yd ^jitn, **iiia8R«i#»i 3^j;9a 

[0 0 8 4] WmSHBELSTf EL (Xi, Yl) GDf§3fc 
8 (i)^jEL<m«tf£ I Srttl*-r5fc*^5K* 

*ftf^*EEtt % tflEXi 8(i)*sa«««ji-efcntfo 

VE<ofDEJL±<Dib^a;ffivicc (^Vce+VE) *SifcBi 

[0085] a^, ma^e i <ommK T—#nmx 

L «S«lELifEL (Xi, Yl) , tJHiYl 
*3&»S«!j0i?gB 1 3 (DUO S F E T 1 2 (i) 11810x5 

WlgEL^EL (Xi, Yl) <7)G§ffi2<kPS 

tfiRxK: j:^mr£^VRx ( = ARx*l) , *3S®ffiYl 
Oifij»StaHJ:5«EESrVRy ( = ARy* I) , *3K» 
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MWsMttlSl 3 60MOSFET 1 2(i)OKW>«S^F- 
[0 0 8 6] — T\ #»*«EL*^<0«EVELtt, 

fc£ Q 4*3, id. ^fij^v^yu-r 9 6 

¥7flt 44HcolH8, !3 9«r^£;!xT^£4#{4ia«r 

[0 0 8 7] mi 2ii, *«»««e Lm z f'<Dmi£*m9 
io -mi i <£>«t oteft&frb&fcznzmm&i&m^ztc 

Ml 9, liSll8(i), W«»IIEL^T-EL (Xi, 
Yl) SB^^Srft^atlBfB&fbLfclgl-efoSo 
[0 0 8 8] B»c*5i^-C, SiEatl 8 (iX^tt^flfK 
<t^fc»3affl«StaSfc+^o H 9 o± -5^. KUrilEEV 

L«JEVEL<I)J;9il5VMfrg\ «^VCC^VEL 
(I)CO0#, WlEL^iilfili 8<i)£J:5J£ 

20 BE 11. VEL(I)T\ mrMMl 8 (D^«EE VICCttKlMi 
EE<t<7?H, -f-*^*>VICC=VCC-VEL( I )r*fce o 
[0 0 8 9] Hi 0OJ: IEKjSEEVCC^ 

VEL( I ) <t 9 i&lvjft-g^ t^VCCS VEL( I )<D 

tit. tiilELi^fitEli 9lwct5£*EEffl»:R 
BhteZo z<Dt$, WM\3te9L9ILi 8 (i)ol:»tcfe I 
J:9ffiV\ K»tJEVCC«F<7)tiI (VCC) (<I) 

[0 0 9 0] ^J:5i:, f«-ffllELi^^» 

(d^(de Lm/£VEL( i ) u-k(Dmf±xmm-t z> z. t 

EVCC^CjT-^fiXi, *SmffiYloKJ»«fctri;Jr 

i^lEVRx, VRyt, IjSIl 8 (i)*S»ff"t"5 

sFETnajcoKK ^jihf— y—xm+mni&fo 

[0 0 9 1] Lfc^oT, #«ffJKE L^T-0^*«^ 

«: ft»j »■*- ^ fc ft izfemmewrt 5 ^^(±, v 

(VCC-VRx-VRy-Vsw) ^ VEL( I ) ~Xrh & Z b 

[0 0 9 2] ^-^m^Xi, ^SttfYloEMSffitc: 

lELfrEL (XK Ym) ^ril^ L /c#^^#^r\ 
tOUffitt-ttt^ii, VRxmax = ARx*m, VRymax= 
ARy*ntfe?)o 
[ 0 0 9 3] EA± % mft^l 8 (D-(n)cQ9 ^> 1 0(^m 
50 gEJSl 8 (O^Bf^LTV^il^Co^TRflLfctf, 
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[0 0 9 41 iftj&<Dtte'0, m^LMl 8 (0 — (n)^<bC0 

ffifcCffft I -folSxL-CtKo lfc*ot, £^fl«Y 
li^tWiELi^EL (Xl-Xn, Yl) StIPJWf^ 

mEEtDg^fSVRymax^ il3tRl<rcE*M8l5i;A Ry t # 

J;5HVRynax=ARy* in- I) * n / 2 * I X%> 

[0 0 9 5] w-C% 1 9(7)»iBEVCC^\ 

±|E®EE (VRx, VRyl:oV^tt**») tf>«ft«T 
tf>*tg\ tft^VCC^ (VICC-f VRxmax + VEL 
( I ) + VRymax + Vsw) IlJlSf ^feMCl J: 

Bffi^ffiWwi5#l*S|BlEL*iF-EL (Xi, Yl) 

[0 0 9 6] Lrt»U ^H*EC0^«i-ejl, ffiflEjffi 1 9 <E> 
|g»«;EEVCCS:±SB«JE (VRx, VRy(:ol>TI±t 
<^«ftEJl±, t^VCC^ (VICC 4- VRxma 
x+ VEL( I ) + VRymax+Vsw) t * 

ttH»v^?*?oTfc«^S8EaRi 8 (i)|;:J:9J£«8MB 

ti»REL*^EL (Xi, Yl) (D^jfc^S 

(Xi> Yl) ^|g^ttft<Otff>ot^^-r§C<i:* 

[0 0 9 7] ZblZ, ±IB(0*#T-eS««Ettf^L-C^ 
8 (i)otB^jSr, PWM^Sl 7 (i)<^aj* 

««ll[3is— *-CPWM«»»i 7 (iJoffiAA'^Bi 

m^'</i'X$&<Ds</i'xmmktez< 3 tin say^b 

<aE*MfMriRx, tftMEL^EL (Xi, Yl) , 
^«ffi<7)EJBStn:Ry, MOSFET12 (1) fc — *<0 

[0 0 9 8] ft*W-c?tt, **JW*Sr^^>^«-e«HWi- 
5fc»^^/^«EEjft»jftSEII«tt:fc*«»itE L*^ 

»l»-CttEj|»«tn:^*)-s>Tt>«SIEiBl 8 
^Lr^sco-cWttSSfflSEL*^ (Xu Yl) twSUxa 
«SEti«S£iKl 8 (i)d»*>ffi#$ft*/</u;*«i(E4:Hli: 
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.tt»l-*5« oi^ UStjBl 8 (i)<offi*WtBl7(i:* 

9 fc-*<a««fttt^«ft, $ bK«SftiR i 8 (i) 

<7TC\ *«WREL»^»3WKWIIfrPWMKlMi 

[0099] £i±<o£?iz^ -^(om^^m^m&vc 

CcDMfEMlzi 9fc«tt£ftfc«8ESl 8 (l)-(n)£X 
-Y^h!J * ^^SWffi»J^EL*^gcoT r --^fl;fii 

^tt, $?>twSEft«EEVCC*S«flE«l 8(l)Mn)*S 

[0 10 0] a±fAP^Lfc «t 9 Id, Hlffi^^JBi 
#«»«EL**SS«tt, X~YTM^^StlE 

20 SrK««;«EI»^EHi-5 J; 5 ^W)#L*:CDT\ E&& 
J: 5lEPlT«:i< JfpiS : t 5 C Sfc, X 
-Y^M ***S#*EL**fflI«\ EIMBEVC 

L, w(7>B#^>IEft«EEVCCS:iif*^fi«(cJ;5EilSS 

[0 10 1] *I^12'. il 3fi-(D%fl^»^ 
»«2^fiRS#flU»«lEL«*»«ir*5*t5^ hJy^ 

30 ^«»<o*)EfliiiiBS:*i-ia-e*5o m2<DmM<Dwmx~ 
it, mi iz^k-rmi ^i«^«iopwMgMi 7 

(l)-(n)^DA«j(HS2 0 (l)-(n)iw*JE*n, DAf 
^^2 0 (i)-(n)iia try h yy h l-itX? 1 5 (l)~ 

(n)cotti^T ; -^(ct@^-rsm/E^ai^L, tsgis 

U)Mn)ttDA**»2 0 (D-(n)<Ottl*«fE*Clfc«L 
[0 10 2] K±<0«rtlz*5^r, SSEJHl 8 (l)-(n) 

40 ^^saEK^sr-t-s^A^ftii, mi<7>mi&(oftmk 

WlC<W£Mi 9aill!Evcc^vcc^ (vice 

+ VRxmax+VEL( I ) + V Rymax+ V sw) £ft54#5t<E> 

IW C < HJlcoffiKtr J; ^ Ettiatrtieirifci 
ot^Clfill 8 (l)~(n) \Z£*0 7jEMtfi$&W)£tlZ) 
<DX\ »lELitEL (Xl-Xn, Yl) <0^% 

[0103] LTt^or, m2<nm&<jj%m<ojjmz£ 
50 otx-Y-7 h 9 v ? x^<n^mmmE,Lm^mm*m 
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[0104] u±mwLtz£o\z^ nm<owm2\z&z> 

tii«EL8*8ili, X-Y-^hy^^iflE 
L*^ig®£, SBft«IEVCCCOttBEiRtC«^Stifc« 
i*Jf|["eiEib+5IBtt*ftt U ^co^o>SE»«IEVCC 

[0 10 5] ±*Lfc3l*o»«li J &t/5S*^»2-C 
SSEiRl 8 (D-(n)^^»«ffiVCC«:«SEjgl 8 

(1) ~ (n) #*m»ttfM- 5»««>-5gmEE t ixv ^ 5 
[0106] ^ffico^fti 3 . m 1 4 «±^<o*w^*tfc<^ 

^*5#«*«EL**»«<73KW^*fc9 WEB 1 

[0107] Htwisv >T\ egfcSK 18(1)- (n) JwggtbS: 
EEVCCSr«*&-f-S«EE«*. «ffiR*»T*-C* 5*1* 
1EI19' d£5IU $ b^r.^3E«EE«Sl 9 ' £ 

[0108] _h?E^mEE^ 1 9 ' &t/iK«IE»«ffi» 
K*R2 1H UT3feae««ft*-tttt«BEVCC 30 

[0 10 9] till 8 (1 ) - (n) a* £S«E»jfl£i- £ fc 

■»<0«*»flEi"4b*>«;SltaCl 8 (l)-(n)<7)®«{gT 
CC^^co*^ffi^±c9#^l:/E<t LX\,^tz<DX\ Id 

M set k «fc a ree p* t & {& t tt les^fet k j; 5 mtE 
&T<om±m t <on&&&wxM 1 8 (d - (n) oie t 

««tasi 8 (i)-(n)-c-ta?«*Sr»*trv^ 0 40 
[0 110] L^U Ml 4lZ*jk-t£ b \z^ RJE® 1 
9' £^®!£jK<!: U, ^Sm^fe^il^ LTV 

^|EI19' SrfilWLT, l«118(l)-(n)^f 
RfltilK l 8 (i)- (n)t(7)i^^i<|rpt^ 
[Olll] £^5T\ #**««^«f!illJEVCC 

J±, VICC+VRx+ VEL+VRy+Vsw<VCC£#iL 50 
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li,fcl\, VRx = ARx* I * I k*£*), 

[0112] ^io, n i 4 -m, mi&<oftm 1 corjbes 

1 9^^JIESEE«1 9' fcSMUhWSr^l/r^Sa&s, 
Hffio?^Si2tcio^-cmJE^l 9£*T^«EEJRl 9* t£ 

[0 113] H±H«LfcJ:5l:, ^lfe<0H£ffi3 
L**Kfif*:* KI(i«JEVCCO«JE«w«tt*ixfc* 

^SSrRttT, *S«ffiS^SE»*EEVCC4:i®*<^tfi: 
■ £ 5 gd^® Itl <^ I J h o # £ ffi IE L fc j* 4 5 REE fit ir 
Ltzfctb, %mm,tn lz «fc 5 SEE ft T a* * $ v > SKI SrS&» 
-t-5 t * l:*tt5«BI4 if ^e»@B-e**'r*« 

[0114] mt&<om&4. mi 5&z\<D&moM&<n 

rfcS#«»l«EL*^K«<DRW^fcfc9jttEiai 4 
[0 115] H(w*5V^-C. ^I*R8lt«l 8 J (l)-(n). 

^raematsR 1 8' ( 1 ) ~ (n) <d rmh <o«ee s: in je-r s *ee 
m+com^it^-? mm^'hmi eRumi 7[znk 

-7">2 3t^fe^^nfl#tt^^x-^tcS^l>TSg«J 
«8tS:*|]E-r5K»«a*|]E*R2 4 % RXfW&T-^ 

Sr*jEi-5K»*EE*|jE*a2 5 ^R«*ixfe«filti: * 

[0 116] iEW4f-^2 3, CtbRjSKMlE^tt 

2 4&U f IEttRBE1SjE#a2 5rt, iftir LTWS»I4 

[oil?} i-/«c*?t,, H*Ko^J8 4T-ii, mi£S>J^^ 
S 2 2 -C^J««:SKu« 1 8' (l)Mn)coffi^®3E£$J5£ 
L, *^WE^aP#aEft^b«JE-R«E (V- I) 
^ftB#ae{bSr«]£-1-S«JaE!RIS^a:2 2*R«t, -tx^z 

SrK»«8(t«|jE*R 2 4 &0 f SKIfta:£E«iE^i£2 5 J: 
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(l)-(n)HtlEIl 9' £rfrJffi)L-C, MffllEL 
[0 118] ±IEMlEff^»ffi^fi, J^TcOj;?^ 
[0 1 1 9] (Hi 6&l>'0 1 7{±, r*mEL^T-C0^ 

51, 8 6HK^$ftT^£W«*KE L*^^«Ftt* 

[0120J 016 Rxim 1 7 K^-f J: 5 fc, #«»^ 

e L*iF-iia*i*Haa^fl£v\ sEi&maa*--*** i 

^W*«»«tEL*^«EVEL(I)355i«<)ii9, 4fc 

[0121] ID 1 5 Clot, * 1 (OiiO^i £ P) U 
<> -^«SEfiS:ai^Urv^^«»EiSl 8' CD- 

(n) &mwsiLni¥irz a 5 tmwfltsv c c 

EL**»«*iMftLT^*»&, t«»lEL«^ 
J:9M«SS18' (i)cOfW^com£E^{bAVICC-r' 
[0 12 2] C^*«»iBtEL*^SE^bAVELi: 

T?^r*«jitjK i s' (i)-(n)<7?m«{e^*# < *^<t a 

[01231018 tt*«j*ffltE L*^(0«l*aefk*tjE 
7D^-ft-Ft$j^ 0 1 8^fc27(l^n-<7)^^^ 
^yST^l, 0 1 8C0^5Z2ilf^^^^^y S T(DP 

[0 12 4] £-f, ^r«;/ST 1 -C«0fflKlb«» I t 

4fc, ^^^yST2T(i, #J8»ffllEL*^<OSJE£ 
ffcAVEL ™tI18' (i)<OW»B*ffi*<fcAVI 
CC) £SJ)£U SfE-m^ttoS^^t-r-^^-^ 

[0125] ^f5//ST3T*, iMSi@P$WiCJ:SS 
flMVMt E L *?<0«)fflE»p«at i SEEK Ik A V EU> bil 

^cnm^^-z tmmm&mm t ^^m^^al 

[0 12 6] xfyyST5t\ *E-*8M*ttOfiy»S 
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i Rt/ii«siia^sg t frh^mmuE l^^^iieeve 

tf><^&**|jEm«A I cofa H-AI fcfc* J: 
[0127] ^ry/STT-C, W«MiE^W#«»« 

EVCC £»{±iU TIKIS' Srtt»i-2> 
t^ST9) 0 
[0 12 8] ±^L^«fc 1 8' (1) — 

L-cjH*ar*^*«aEBtE L^tDgwaefbWtt^— y 

/^2 3^^ ffiM«GE*SlE 2 5 T?«r£«£E8S 1 9 ' Sr»J 
20 [0 12 9] 3a6^»*4^*|'LT**^»lB»3 

[0 13 0] 4fc, ftWSEftiKfltoT, Ji!E«rfT5J& s , 

[0 13 1] EJl±ttWUfcJ:9»w, 38*o«*4U:«a 

#«»BlEL**:S6«li, X-Y-^ h y '^^ItffiE 
30 L*^3Ht«r, K»«ffiVCCtfD«EE8R(cSBBlES4xySi« 
aW-eKft-rSJEft^ffit U C<7)B#col*ib®£VCC 

[0 13 2] #ib\ ±IE#I6*^«IR[± % ffi»«JEVC 

bmw*\mxtb h z. t us 5 <cv\ 

[0 13 3] Sfc, ±lE*«»JKEL^§£«S:«^-r 
[0134] 

50 1 Ett^WfilffJRE LS^^gtC 
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[0 13 5] Wf*iB2*rjE*<D#lJlJMtEL**SS«lc: 
£tUi\ Ktt«lEVCC<7?«JEWraitt$tbfc«jltSI^ 

x\ mm<n&m^£vm^m&<D&b<>%zmm-tzz io 

[0 13 6] |»*«3^I2«&^#«»J!!IEL«^B^ 

[0 13 7] R*:«4(wE«(0*«*JBlEL*^3$(Iic: 
J: ti tf , ffift Bffi V C C fiffi $F> t cSHBt $ *x fc «Ste « tf 

Ktbi-s t fc t jr % mmm^mm.m^mm^mmiz 20 

?\Zffif&Ltz.<DX\ jE*ftBHI*^*s-c#, ffiHrVHfcrf! 
[0138] flt*4 5 l:E«^«»lEL*^81l: 

flg t ft 5 5 r fc *s -C * 4. 
[0 13 9] »**6[wE*^#«#J|)tEL**igJl^ 30 
J:*Ltf, K»ttffiVCC<o«EEJR*c«tt4nfc««E«T* 
KfttSttfc^ B»«JEVCCS:IHSEt"SWS^a 
Srflt*, II^C J: ^) MliiCllltEV C C ^> 

LT«ttlHl*^*JI* 

v^H*SrSKfti"S i: S fc36*i-*«8[E«4 if <oSB»[o|g& 

[0 14 0] »5R«7icSE*o*«»«EL*^3SJUc 

[0 14 1] »*«8^E«(0#«iaWtEL*^R^ 
*-^¥»*»e>^**«r*»=«»l|[^fiatll«r«l 
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[0 14 2] iS*ig9JwE«^ttl»fRE L^^ggiZ 

[0143] lt*rl i o CE*<7)*IMEL*^St 
aSrlix, ttHE^afciJ: v*ft<!fo 

[0144] is*ig 1 1 \zKM<ommmmE 

^ffift^rffi^iixii, Sfcft*/£vcc4r, Mt^fcgj;: 
J: 5 EiBMgSi o tf h o # fc o T t> WSSM tfi &i"3£«8lE 

[0145] If #*I i 2 [w|gtt(0#fljljlHK E L *^Jg« 
<D!B»;frffiK«fc*itf, EitflEVCCS:, iii^^ffig^ 

[ 0 1 4 6 ] If 1 3 KEtt^#»*KE LS^gt 
lz#iS L ti'<;uxmx+mffl IT, BlRolttmMff&fT 3 

[0147] mmm 1 4 ke^wmmjie 
^»iCLy£:*a[«[T?«»LT, mm<ommmm *n 3 ± 

<hft£ 0 

[0148] IS*« l 5 ^E«fe<oW«»ffllE L^^F^g 
<^K»*jfc<wJ;tutf, K»m;BEVCC*mii-ai!WI# 
SSrlx, HSfi^a^<fc t>*SE««fe^jE»«EEVCC 

J: 5icLfc<o-C% E^^gftt{cJ;5m^E^TJ6^^Sv^ 
IBitlSrJEfti- 5 t # JC«^-rs«8IEW4 if ^KibOft-e 

[0149] mxm 1 6 ^e«^#tn»KE l^^^b 
(ommmm&fflmi, tm^tm^^^^mt^m 
[0150] if *ig 1 7 i-ie«cowmm« e Lm^<mm 
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[0 15 1] §f#if l 8tzE«o^m»«EL^^^S 
[0152] »#*g 1 9 KIE%0>*r«»J»E L3t^££« 

m 1 1 z<n$£w<Dnn<Dwm i k £5#«»8se l 

[0 2] w0«W03ttli«>»l»l »ci6#«*ilE L 

l^el ^Tirmaft ijsatur v * a *^oBa»sfet(c 

[0 3] Z<D&9iV>?ffi<Dj&16l irJ;-5*«U»J|)tEL 

[04] z<oj&m<omM<otei»i izxz^mmmE l 

[0 5] z.<oftm<Dmm<DMmi \zxzmmmmE l 

#><n#>( x ^y^-^r— hx&>z> 0 
[0 6] ;lo*W<d**<0«!»i ir *5#HI*BiE L 

[07] z.<nftm<omM<nMmi izxzmmMBE l 
[0 8] z<Dm*n<Dnn<Dftm\ i:j;5*«»jrel 
[09] z^mm^mmmmi izzz^mmmE l 

[0 10] wC0«W^]fc(DJKflBl^J:5W«»BlE 
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[0ii] ■ i iai>*iiigE 

m&6Mz9jk-fmx&z> Q 

[0i2] z.(Dmm<omm(Dnmi izxz^mMmE 

L*^ag«0*«»BI E L^E LCQSS(5^fflJ±3LfflB& 
[013] ^^*W^H*^flR2iC<tS**»WE 

0-C'fe^o 

10 [014] C^*W^Jfi^|§3fC«t-5*«*l»E 

mx&z> 0 

[0i5] z<r>&w<omifc<oMm4\z& z&mnmE 
mx&% 0 

[0i6] z<D&w<Dmffi.<Di&m4{z£z>#mnmE 

[017] ^<D^w<Dni&(Dmm4{z£z^mMf&E 

[0 18] w<75*W^**^)»IB4^J:5*SI*HtE 
[019] ffi*^**»JglE L^T-(n*Bg>&:^-r»vS 

0-e&6 o 

[020] v£&<D&mwmE L%*<om fett&mttf 

30 [02 1] ^(7)tIiiELt^II:^tt?)-7 h 
[02 2] S^lrilfE L*fo»*i»Bi:Wt 

[02 3] «*(75*«»»lEL*^ifiJi^*5ft«^ h 

1 1 (1) - 1 1 (m) V 1 2 (1) - 1 2 

(m) MOSFET, 13 fe&mfaMfRWW^ , 1 
4 AD^/^.^ (ADC) % 15(1)^1 5 (n) 
40 ae"^y7M/y^M5(l)-15(n), 16 a 
f^y^y^!), 17(1)— 17 (n) PWM» 

i 8 (i) - 1 s (n) 1 8 ' ^T^fiSK 

as, 1 9 seejbu i 9 ' ^j^m&m, 2 0 

(D-(n)DAM, 2 1 &KBtt*£ttHE#J9:. 

2 2 «EE«Jj£#S\ 2 3*H4x-://K 2 4 
Btt*ftttjE#&« 2 5 Kft«JE*tiE^S. EL 
(Xi, YD *i»»£L*^ Yl-Ym tit 
m. XI -Xn VCC ^Wj*JE 0 
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